Flow cytometry method (FCM) is a generally accepted tool to analyze apoptosis. Although apoptosis assay kit was applied by many companies, the manufacturers were not consistent with whether using Trypsin with EDTA to collect the adherent cells. In another words, the influence of EDTA on apoptotic ratio is not clear. In this work, we compared the proportion of apoptotic cells with EDTA or EDTA-free Trypsin treatment by FCM. We concluded that Trypsin with or without EDTA has little influence on the proportion of apoptotic cells. In addition, we found that the ratio of necrosis and apoptosis was different in cells collected by scraping.
Introduction
Apoptosis plays a major role in various physiological and pathological processes, which can be analyzed by flow cytometry method (FCM), a generally accepted and reliable tool for detection of apoptosis on single-cell level (1, 2) . Several assays for FCM analysis of the different stages of programmed cell death are commercially available, but some of them suggest that EDTA should be avoided when Trypsin was used to collect the adherent cells (Annexin V-FITC apoptosis detection kit from KeyGEN Biotech, Nanjing, China), and some manufacturers only state that researchers can collect adherent cells through gently trypsinizing (Annexin V-FITC apoptosis detection kit form Abcam). As we have known, EDTA is a chelator of the metal ion, which takes part in the adherence and movement of cells. It is necessary to provide enlightenment about the influence of EDTA in Trypsin treatment procedure using the flow cytometry method analysis of apoptosis, which is the routine experiment to analyze the cell apoptosis. Our intention was to compare the difference between EDTA Trypsin and no-EDTA Trypsin when FCM was applied to detect apoptosis. To discriminate late apoptotic cells from necrotic ones, we tested scraped cells by Heochst 33342/ PI staining. Therefore, the comparison among EDTA Trypsin, no-EDTA Trypsin and scraping cells procedures on each cancer cells sample was analyzed.
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When cells were collected through Trypsin digestion or scraping, this process may change the cell shape. As it is known, the cytoskeleton is partial material basis of cell movement, cell fixation, cell shape maintenance, signal transduction and cell division (3) . WAS protein family member 2 (WAVE2) belongs to the SCAR/WAVE family, which is the downstream effector molecule involved in the transmission of signals from tyrosine kinase receptors and small GTPases to the actin cytoskeleton. WAVE2 also can promote formation of actin filaments, and part of the WAVE complex can regulate lamellipodia formation. The WAVE complex regulates actin filament reorganization via its interaction with the Actin-related protein 2/3 (Arp2/3) complex (4, 5) . Therefore, WAVE2 protein was first chosen to be analyzed as a typical example for movement related protein in our experiment.
Materials and Methods

Cell Culture
The human gastric carcinoma cell lines MGC-803 and SGC-7901 come from Beijing Institute for Cancer Research (Beijing, China) and Cell bank of Chinese Academy of Sciences (Shanghai, China), respectively. They were maintained in RPMI 1640 medium supplemented with 10% fetal bovine serum (FBS), 100 units/ml penicillin and 100 μg/ml streptomycin, in a humidified atmosphere of 5% CO 2 at 37°C.
Apoptosis Assay by Flow Cytometry
Flow cytometry was performed with propidium iodide (PI) and fluorescein isothiocyanate (FITC)-labeled Annexin V (KeyGEN Biotech, Nanjing, China) to detect phosphatidylserine externalization as an endpoint indicator of early apoptosis. Annexin V is a calcium-dependent phospholipidbinding protein that has a high affinity for the membrane phospholipid phosphatidylserine (PS), and is useful for identifying apoptotic cells with exposed PS (6) . PI is used to distinguish viable from nonviable cells. In brief, MGC-803 or SGC-7901 cells were seeded in 6 cm dishes at a density of approximately 4 3 10 5 cells. After overnight incubation, cells were harvested, rinsed twice with cold PBS, resuspended in 500 μl 13 Binding Buffer at a concentration of 1 3 10 6 cells/ml, and incubated with 5 μl FITC-Annexin V and 5 μl PI. Samples were gently vortexed and incubated for 15 min at 25°C in the dark. Flow cytometry was performed within 1 hour by a FACScan flow cytometer (BD Biosciences, Baltimore, MD, USA).
Heochst 33342/PI Staining
MGC-803 or SGC-7901 cells were seeded in 6 cm dishes at a density of approximately 4 3 10 5 cells. After overnight incubation, the adherent cells were scratched down, and centrifuged to collect. Then cells were suspended in 1 ml RPMI 1640 medium, and added 10 μl Heochst 33342 dyeing (KeyGEN Biotech, Nanjing, China). Samples were gently vortexed and incubated for 10 min at 37°C in the dark, and then centrifuged to discard the supernatant. The cells were suspended in 1 ml Buffer A working solution, added 5 μl PI. Samples were gently vortexed and incubated for 10 min at room temperature in the dark. Cells were then examined and photographed using an Inverted Fluorescence Microscope with Digital CCD Imaging System IX71/DP70 (Olympus, Tokyo, Japan). Liver cells (Heochst 33342 1/PI 1), apoptotic cells (Heochst 33342 11/PI 1) and necrotic cells (Heochst 333421/PI 11).
Western Blotting
Cells were harvested and lysed for the preparation of the sample. The total protein concentration of the sample lysate was determined by a protein quantitation assay. The protein loading was 40 μg/lane for gel systems. Denatured protein was separated on a 10% SDS-polyacrylamide gel and transferred to Hybond membrane (Amersham Biosciences, Westborough, MA, USA), which was then blocked overnight in 5% skim milk in Tris buffered saline with Tween 20 (TBST). For immunobloting, the membrane was incubated for overnight at 4°C with the rabbit antibody against WAVE2 (Cell Signaling Technology, Beverly, MA, USA, 1:1000). Then, it was rinsed by TBST and incubated with IgG conjugated to horseradish peroxidase (DAKO, Glostrup, Denmark, 1:1000) for 2 hours. Bands were visualized by ECL-Plus detection reagents (Amersham). After that, the membrane was washed with WB Stripping Solution (Pierce, Rockford, IL, USA) for 15 min and treated as described above except mouse anti-βactin antibody (Santa Cruz Biotechnology, Santa Cruz, CA, USA, 1:1000) as an internal control.
Statistical Analysis
Statistical evaluation was performed using Fisher's exact test to compare the different rates. SPSS 13.0 software was applied to analyze all data and P  0.05 was considered statistically significant.
Results
EDTA and No-EDTA Trypsin Preparation to Analyze Apoptosis
To exam the impact of EDTA and EDTA-free Trypsin on apoptosis, MGC-803 and SGC-7901 were digested by EDTA-free Trypsin for 1 min, and EDTA Trypsin for 1 min or 3 min. MGC-803 and SGC-7901 were also collected by a cell scraper. The apoptotic proportion of the cells treated with the EDTA-free trypsin or EDTA Trypsin was no significant difference (P  0.05). However, there is an obvious difference between Trypsin-digested and scraped cells, and the apoptosis increased in scraped cells (P  0.05) (Figure 1 ).
The Ratio of Apoptosis and Necrosis in Scraped Cells
To differentiate the late apoptosis and necrosis, the Heochst 33342 and PI were applied in the group of cells scraped. We found that the number of necrotic cells was more than that of apoptosis cells in MGC-803 scraped group. In contrast, the result is the opposite in SGC-7901 scraped group (Figure 2) .
The EDTA and No-EDTA Trypsin Treatment Affect the Expression of Movement Related Protein WAVE2
To exam the expression of movement related protein, western blotting was applied to analyze the change of WAVE2 expression. The result showed that the expression of WAVE2 Note: EDTA-free 1 min, EDTA-free Trypsin to digest for 1 min; EDTA 1 min, EDTA Trypsin to digest for 1 min; EDTA 3 min, EDTA Trypsin to digest for 3 min; Scrape, a cell scraper to scrape; *, P  0.05.
Figure 2:
Heochst 33342 and PI staining to differentiate the apoptosis and necrosis in cells scraped groups. The number of necrotic cells was more than that of apoptotic ones in MGC-803 scraped group. The number of apoptotic cells was more than that of necrotic cells in SGC-7901 scraped group. Results are representative of 3 different experiments. Liver cells (Heochst 33342 1/PI 1), apoptotic cells (Heochst 33342 11/PI 1), and necrotic cells (Heochst 33342 1/PI 11).
is elevated in the EDTA Trypsin treated group, compared with EDTA-free Trypsin treatment and scrapping group by western blotting (P  0.05) (Figure 3 ).
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Discussion
Most of the methodologies offered on the market advised to use EDTA-free Trypsin to collect cells. According to the instruction of manufacturers, digesting adherent cells with EDTA Trypsin will lead to false positive results. However, according to our experience, Trypsin with or without EDTA has little influence on the result of apoptosis analysis. As noted in the methods and materials, cells undergoing apoptosis may translocate PS from their inner cytoplasmic membrane and express it on their cell surface (6) . Annexin V is a 35-36 kDa Ca 21 dependent phospholipid-binding protein, and it will bind to cells with exposed PS in the presence of Ca 21 (2) . However, we didn't find any influence of EDTA on the results of apoptosis. EDTA is capable of binding to Ca 21 to form complex structures which are easily excreted from the body removing them from intracellular or extracellular spaces (7) . We reckoned that the concentration of EDTA in Trypsin that was used to collect adherent cells may not enough to impact on Annexin V-PS complex. Our results collectively indicated that the normal concentration of EDTA (0.2 g/L) that included in Trypsin will not influence the cell itself and culture environment.
In addition, mechanical scraping is another harvesting method to collect adherent cells (8) . Our comparison with scraping cells procedure yields significantly higher results with regard to apoptosis. We want to explicate whether the necrotic cells are included in the higher statistic result, which can be attributed to the sum of necrotic and apoptotic cells. We differentiate the ratio of necrotic and apoptotic cells by using Heochst 33342/PI staining. In addition, we assume that the ways and means of scraping, especially scraping orientation, scraping strength, and cell shape, which have different damaging extent to cells, may have an influence on the ratio of necrotic and apoptotic cells. That is the main reason why we obtain the different experiment result from MGC-803 and SGC-7901 scraped groups.
Furthermore, we would like to identify the mechanism of the cells underwent programmed cell death that induced by EDTA Trypsin, EDTA-free Trypsin, and scraping process. WAVE2 protein was chosen as a typical example for movement related protein. WAVE2 plays a critical role in actin-based processes downstream of Rac that are essential for cell movement in murine embryogenesis (9) . WAVE2 has previously been shown to be essential for the migration and invasion of Note: EDTA-free, EDTA-free Trypsin to digest for 1 min; EDTA, EDTA Trypsin to digest for 1 min; Scrape, a cell scraper to scrape; *, P  0.05. mouse melanoma cells (10) . WAVE2 expression is elevated in human hepatocellular carcinoma, which correlates with a poor prognosis (11) . In addition, colocalization of WAVE2 and the Arp2 is an independent risk factor for liver metastasis originating from colorectal carcinoma (12) , and enhancement of WAVE2 expression facilitates the invasion of breast cancer cell line MDA-MB-231 (13) . Recently, Yao et al. (14) found that WAVE2 was over expressed in gastric cancer cells and there was a significant correlation between WAVE2 protein levels and the migration/invasion of gastric cancer cell lines. We previously also found that REIC (Reduced Expression in Immortalized Cells) overexpression or recombinant REIC treatment suppressed invasion and metastasis of gastric carcinoma cell line AGS through the downregulation of WAVE2 (15) . In this study, we reported that the expression of WAVE2 obviously increased in EDTA Trypsin treated cells. EDTA can chelate Ca 21 ion, and the reduction of Ca 21 has the relation with a decrease in the capacity of cell movement (16) . We speculated that because of EDTA causing cells the decreased potential of movement, WAVE2 expression compensated increase to maintain the invasion ability in cancer cells treated with EDTA Trypsin.
Conflict of Interest
We certify that regarding this paper, no actual or potential conflicts of interests exist; the work is original, has not been accepted for publication nor is concurrently under consideration elsewhere, and will not be published elsewhere without the permission of the Editor and that all the authors have contributed directly to the planning, execution or analysis of the work reported or to the writing of the paper.
